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Indian Standard 

COMPLETE FILTER UNITS FOR RADIO 
INTERFERENCE SUPPRESSION 

PART 2 SECTIONAL SPECIFICATION — SELECTION OF METHODS OF 
TEST AND GENERAL REQUIREMENTS 

NATION AL FOREWORD 

This Indian Standard (Part 2) which is identical with lEC Pub 939-2 (1988) 'Complete filter units for radio 
interference suppression — Part 2 : Sectional specification — Selection of methods of test and general require- 
ments', issued by the International Electrotechnical Commission (lEC), was adopted by the Bureau of Indian 
Standards on the recommendation of Electromagnetic Compatibility Sectional Committee and approval of the 
Electronics and Telecommunication Division Council. 

The text of lEC Standard has been approved as suitable for publication as Indian Standard without deviations. 
Certain terminology and conventions are however not identical with those used in Indian Standards. Attention 
is especially drawn to the following: 

a) Comma (,) has been used as decimal marker while in Indian Standards, the current practice is to use 
a point (.) as decimal marker. 

b) Wherever the words 'International Standard' appear, referring to this standard, they should be read as 
^Indian Standard'. 

c) For the purpose of this 'Indian Standard', only the metric dimensions are applicable. 



CROSS REFERENCES 

International Standard 

lEC Pub 60-1 (1973) High voltage test 
techniques — Part 1 : General 
definitions and test requirements 

lEC Pub 85 Basic environmental testing 
procedures 

lEC Pub 384-1 (1982) Fixed capacitor 
for use in electronic equipment — 
Part 1 : Generic specification 

lEC Pub 939-1 (1988) Complete filter 
units for radio interference 
suppression — Part 1 : Generic 
specification 



Indian Standard 

IS 2071 (Part 1) : 1974 Methods 
of high voltage testing : Part 1 
General definitions and test 
requirements (first revision ) 

IS 1 1 182 Guide for the evaluation 
of insulation systems of electri- 
cal equipments 

ISQC 300000 : 1988 Fixed capaci- 
tors for use in electronics equip- 
ment. Generic specification 

IS 13247 (Part 1) : 1992 Complete 
filter units for radio interference 
suppression : Part 1 Generic 



Degree of 
Correspondence 

Technically 
equivalent 



Technically 
equivalent 

Identical 



Identical 



specification 

The Electronics and Telecommunication Sectional Committee has reviewed the provisions of following lEC 
standard and has decided that it is acceptable for use in conjunction with this standard: 

lEC Pub 279 (1969) Measurement of the winding resistance of an A.C. machine during operation at 
alternating voltage. 

Only the English language text of the International Standard has been retained while adopting it in this Indian 
Standard. 



As in the Original Standard, this Page is Intentionally Left Blank 
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SECTION ONE - GENERAL 



1 
1.1 



1.2 



1.3 



General 



Scope 



This standard is applicable to complete filter units for radio 
interference suppression which fall within the scope of the Generic 
Specification, lEC Publication 939-1. 

Object 

The object of this standard is to proscribe standard requirements for 
electrical shock hazard protection and to prescribe standard ratings 
and characteristics and to select from lEC Publication 939-~1 the 
appropriate methods of test and to give general performance require- 
ments for suppression filters. Test severities and performance 
requirements prescribed in detail specifications referring to this 
sectional specification shall be of equal or higher performance level 
because lower performance levels are not permitted. In addition the 
minimum requirements for electrical shock hazard protection specified 
herein always apply. 

Related documents 



lEG Publications : 
Publication 60-1 (1973): 

Publication 62 (1974): 
Publication 63 (1963): 

Publication 68: 
Publication 85 (198M): 
Publication 279 (1969): 

Publication 384-1 (1982): 
Publication 384-14 (1981); 



Publication 939-1 (1988); 



ISO Publication: 



ISO 3 (1973): 



High-voltage Test Techniques 

Part 1: General Definitions and Test 

Requirements. 

Marking Codes for Resistors and Capacitors. 

Preferred Number Series for Capacitors and 
Resistors. 

Basic Environmental Testing Procedures. 

Thermal Evaluation and Classification of 

Electrical Insulation . 

Measurement of the Winding Resistance of an 

A.C. Machine During operation at Alternating 

Voltage. 

Fixed Capacitors for use in Electronic 
Equipment. Part 1: Generic Specification. 

Fixed Capacitors for use in Electronic 
Equipment. Part 14: Sectional Specification: 
Fixed Capacitors for Radio Interference 
Suppression. Selection of Methods of Test 
and General Requirements. 

Complete Filter Units for Radio Interference 
Suppression . Part 1 : Generic Specification . 



Preferred Numbers - Series of Preferred 
Numbers . 

- GECpagc9) 



IS 13247 (Pait2): 1992 
lEC Pub 939-2 (1988) 

1.4 Information to be given in a detail specification 

Detail specifications shall be derived from the relevant blank detail 
specification. 

Detail specifications shall not specify requirements inferior to those 
of the generic or sectional specification. When more severe 
requirements are included they shall be listed in Sub-clause 1.8 of the 
detail specification and indicated in the test schedules, for exsunple 
by an asterisk. 

Note. -The information given in Sub-clause 1.4.1 may. for convenience, 
be presented in tabular form. 

The following information shall be given in each detail specification 
and the values quoted shall preferably be selected from those given in 
the appropriate clause of this sectional specification. 

1.4.1 Outline drawing and dimensions 

There shall be an illustration of the filter as an aid to easy 
recognition and for comparison of the filter with others. Dimensions 
and their associated tolerances, which affect interchangeability and 
mounting, shall be indicated upon the drawing. All dimensions shall 
preferably be stated in millimetres, however when the original dimen- 
sions are given in inches, the converted metric dimensions in milli- 
metres shall be added. 

Normally the numerical values shall be given for the length of the 
body, the width and height of the body or for cylindrical types the 
body diameter, and the length and diameter of the terminations. When 
necessary, for example when a number of items (filter values/ voltage 
ranges) are covered by a detail specification, the dimensions and their 
associated tolerances shall be placed in a table below the drawing. 

When the configuration is other than described above, the detail speci- 
fication shall describe this adequately. 

1.4.2 Mounting 

Filters shall be mounted by their normal means. When this is by axial 
wire terminations, the distance between the filter body and the 
mounting point on the terminations shall be 6 ± 1 mm. The design of 
the filter may be such that special mounting fixtures are required 
in its use. In this case, the detail specification shall describe the 
mounting fixtures and they shall be used in the application of the bump 
shock and vibration tests. 

1.4.3 Ratings and characteristics 

The ratings and characteristics shall be in accordance with the 
relevant clauses of this specification. 

1.4.3.1 Particular characteristics 

Additional characteristics may be listed when they are considered 
necessary to specify adequately the filter for design and application 
purposes. 

1.4.4 Marking 

Deviations from Sub-clause 1.6 of this sectional specification shall 
be specifically stated. 

1.5 Terminology 

See lEC Publication 939-1, Sub-clause 2.2. 
(lECpagcll) 4 
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1.6 Marking 



1.6.1 The information given in the marking is normally selected from the 
following list; the relative importance of each item is indicated 
by its position in the list: 

a) manufacturer/s name (or trade mark); 

b) manufacturer/s type designation; 

c) rated voltage; 

d) rated current; 

e) rated temperature; 

f) climatic category; 

g) year and month (or week) of manufacture (this may be in code form); 
h) a circuit diagram of internal wiring showing all components, all 

capacitance values, their classes and inductance values; 
i) reference to the detail specification. 

1.6.2 The filter shall be clearly marked with a) and b) above and with 

as many as possible of the remaining items as is considered necessary. 
Any duplication of information in the marking on the filter should be 
avoided. 

1.6.3 The package containing the filter(s) shall be clearly marked with all 
the information listed in Sub-clause 1.6.1. 

1.6.4 Any additional marking shall be so applied that no confusion can arise. 



SECTION TWO - PREFERRED RATINGS AND CHARACTERISTICS 

2 Preferred ratings and characteristics 

2.1 Preferred characteristics 

The values given in detail specification shall preferably be 
selected from the following: 

2.1.1 Preferred climatic categories 

Radio interference suppression filters covered by this specification 
are classified into climatic categories according to the general 
rules given in lEC Publication 68-1. 

The lower and upper category temperatures and the duration of the damp 
heat, steady state test shall be within the following ranges: 

Lower category temperature: -55 'C, -40 "C, -25 *C and -10 'C. 

Upper category temperature: +70 "C, +85 *C, +100 •C and +125 **C. 

Rated temperature: not less than 40 *C. 

Duration of the damp heat, steady state test: 10, 21 and 56 days. 

The severities for the cold and dry heat tests are the lower and upper 
category temperatures respectively. 

(IECp3gtl3) 
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2.2 Preferred values of ratings 

2.2.1 Rated capacitance and tolerances 

Preferred values of rated capacitance are values chosen from the E6 
series &f preferred values given in lEC Publication 632 Preferred 
Number Series for Resistors and Capacitors. The maximum tolerance 
is ±20$, except for ceramic capacitors of Class X which may have a 
maximum tolerance of -20/+80JI. 

Note. -When the electrical shock hazard aspects of an equipment are 

considered in terms of leakage current, attention should be paid 
to the capacitance value and tolerance and, especially when 
ceramic capacitors with dielectric Class 2 are used, the tempe- 
rature and voltage characteristic of the capacitance. 

2.2.2 Rated inductance and tolerances 

Rated inductance may either be specified as a minimum value or as 

a value with a tolerance. ,s 

The preferred values of rated inductance shall be selected from the 
E6 series of preferred values in lEC Publication 63. The preferred 
tolerances are: 

±25J; -25/+50$; -25/+100$. 

2.2.3 Rated resistance and tolerance 

Preferred values of rated resistance are values chosen from the E6 and 
E12 series of preferred values given in lEC Publication 63: Preferred 
Number Series for Resistors and Capacitors. The tolerance shall be 
given in the detail specification. 

2.2.4 Insertion loss 

For filters which are designed for a particular equipment it shall not 
be required for the manufacturer to declare the insertion loss of the 
filter, since the performance of the filter is measured by its suppres- 
sion effectiveness in the equipment. In other cases, however, where the 
manufacturer does declare the insertion loss of the filter he shall 
declare minimum insertion loss at specified frequencies, impedance and 
measuring method. 

2.2.5 Rated voltage (Up) 

Preferred values for rated voltages are: 

A.C. filters: 50, 125, 250, 380, 440 and 480 V. 

D.C. filters: 50, I60, 250 and 500 V. 

Note. -Radio interference suppression filters are normally 

chosen to have their rated voltage equal to or greater 
than the nominal voltage of the supply system to 
which they are to be connected. It should, however, be 
borne in mind that the voltage of the system may rise up 
to 10$ above the nominal voltage. 

2.2.6 Category voltage (Uc) 

The category voltage is equal to the rated voltage unless otherwise 
stated in thre detail specification. 

2.2.7 Rated tempera t^j:^e 

The rated temperature shall not be lower than +40 *C. 

2.2.8 Rated current 

The preferred values of rated current are selected from the RIO series 
(IECpagcl5)°^ ^^° 3. 6 
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SECTION THREE - QUALITY ASSESSMENT PROCEDURES 
3 Quality assessment procedures 

3.1 Primary Stage of Manufacture 

The primary stage of manufacture of an interference suppression filter 
is the assembly of the piece-parts and the inductive, capacitive or 
resistive elements comprising the filter assembly. 

The manufacturer may not sub-contract the primary stage of manufacture 
or any subsequent stage. 

3.2 Structurally Similar Filters 

Filters are structurally similar when for their range of component 
values they have the following common characteristics: 

a) same capacitor technology; 

b) same inductor technology; 

c) same resistor technology; 

d) similar design features and manufacturing techniques; 

e) same rated voltage; 

f) same current range. 

3.3 Certified Records of Released Lots 

(To be added later when Quality Conformance Inspection is added). 

3.4 Qualification Approval 

The procedure for Qualification Approval testing for structurally simi- 
lar filters are given in Sub-clause 3.^ of the Generic Specification, 
lEC Publication 939-K 

3.4.1 Qualification Approval on the basis of the fixed sample size procedures 

3.4. 1.1 Sampling 

This standard covers procedures for Qualification Approval tests only. 
Twa alternative test procedures are given, namely the full test proce- 
dure covering both electrical shock hazard protection and performance 
requirements, and a restricted test procedure covering electrical shock 
hazard protection. 

There are two sets of test schedules, one for filters made from quali- 
fied components, and one for other filters. If a filter is constructed 
from components qualified to lEC Publication 384-14 and/or lEC Publica- 
tion 938-2, it may be tested according to the shorter test schedules in 
Table lA. If the components are not so qualified then the full test 
schedule in Table IB shall be used. Where electrical shock hazard pro- 
tection tests only are required the test schedules in Tables IC or ID 
apply correspondingly. 

Each rated voltage shall be separately qualified. The total number of 
filters of each rated voltage to be tested in each group is given in 
Tables lA, IB, IC or ID. For each rated voltage the sample shall con- 
tain approximately equal numbers of specimens of the highest and lowest 
rated current and the highest and lowest values of rated capacitance 
and rated inductance in the range to be qualified. 

7 QEC page 17) 



ISl3247(Part2):1992 
lEC Pub 939-2 (1988) 

Spare specimens are permitted as follows: 

(a) One per filter unit which may be used to replace the permitted 
defective in Group "0". 

(b) One per filter unit which may be used as replacements for speci- 
mens lost due to incidents not attributable to the manufacturer 
or the test sequence. 

(c) The remainder of the spares may be required if it is necessary 
to repeat any test according to the provisions of Note 1 to 
either Tables lA, IB, IC or ID. 

(d) Spares may be kept at the premises of the manufacturer instead of 
being sent to the testing station. 

The number of samples given in Group "0" assume that all groups are applicable. 
If this is not so the numbers may be reduced accordingly. 

3.4.1.2 Tests 

The complete series of tests specified in Tables lA, IB, IC or ID are 
required for the approval of a series of structurally similar filters 
of one rated voltage. The tests of each group shall be carried out in 
the order given. 

The whole sample shall be subjected to the tests of Group and then 
divided for the other groups. 

Specimens found defective during the tests of Group shall not 
be used for the other groups. 

"One defective" is counted when a filter has not satisfied the 
whole or part of the tests of a group. 

The approval is granted when the number of defectives does not 
exceed the number of permissible defectives specified in 
Tables lA, IB, IC or ID. 

Note. -Tables lA, IB, IC or ID and II together form the fixed 

sample size test schedule, for which Tables lA, IB, IC or 
ID includes the details for the sampling and permissible 
defectives for the different tests or groups of tests, whereas 
Table II together with the details of test contained \n Section 
Four gives a complete summary of test conditions and performance 
requirements and indicates where e.g. for the test method or 
conditions of test a choice has to be made in the detail 
specification. 

The conditions of test and performance requirements for the 
fixed sample size test schedule shall be identical to those 
prescribed in the detail specification. 
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TABLE lA 



Sampling plan 



Electrical shock hazard protection and performance tests 
Filters constructed from separately qualified components 



Group 


Test 


Sub- 
clause 
number 
of this 
publica- 
tion 


Number of specimens 
tested per rated vol- 
tage and for each 
mass group (5) 


Number of permiss- 
ible defectives per 
rated voltage and 
mass group (5) 


Per group 


Total 





Dimensions 
Visual examination 
Continuity 
Voltage proof 
Insulation resistance 
Spares 


4.1 
4.1 
4.4 
4.2 
4.3 


32/23/14/7 
14/W6/4 


1 


X 


! la 


Robustness of 
terminations 

Resistance to 
soldering heat 


(2) 


4.6 
4.7 


1 

6/4/2/1 ! 
1 

1 
1 


mains i 
0(1) I 
other 1 
1/1/0/0 1 
1 

mains i 
0(1) j 
other [ 
1/ 1/0/0 1 

1/1/0/0 


2/1/1/1 


1 1^ 


Solderability 
Rapid change 
of temperature 
Vibration 
Bump or shock 


(2) 
(4) 


4.8 
4.9 

4.10 
4. 11 or 
4.12 


1 
1 
1 

12/8/6/3 1 
1 

1 
1 
1 
1 


1 


Climatic sequence 


4.14 


18/12/8/4 


2 


Damp heat , 
steady state 


4.15 


10/8/4/2 


mains 0(1) 
other 171/0/0 


5 


Insertion loss 


(3) 


4.5 


4/3/2/1 


1/1/0/0 



(1) If one defective is obtained, all tests of the group shall be repeated on a 
new sample and then no further defectives are permitted. The defective obtained 
in the first sample shall be counted for the total defectives permitted in the 
sixth column. Repetition of tests is permitted in one group only. 

For filters other than mains filters, repetition of tests is not applicable, and 
the permitted defectives in a single sample shall be as stated, 

(2) If applicable. 

(3) If required in the detail specification. 

(4) Whichever is required in the detail specification. 

(5) The number of specimens indicated relate to the mass limits as follows: 

* < 15 g 
> 15 g and < 250 g 
>250 g and < 1500 g 
>1500 g respectively. 
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TABLE IB 



Sampling plan 

Electrical shock hazard protection and performance tests 
Filters constructed from unqualified components 



Group 



Test 



Sub- 
clause 
number 
of this 
publica- 
tion 



Number of specimens 
tested per rated vol- 
tage and for each 
mass group (5) 



Number of permiss- 
ible defectives per 
rated voltage and 
mass group (5) 



Per group 



Total 



Dimensions 
Visual examination 
Continuity 
Insertion loss 
Voltage proof 
Insulation resistance 
Spares 



4.1 
4.1 
4.4 
4.5 
4.2 
4.3 



58/42/22 



14/10/6/4 




la 



lb 



Robustness of 
terminations 
Resistance to 
soldering heat 



4.6 

4.7 



6/4/2/1 



(2) 



Solderability (2) 

Rapid change 

of temperature 

Vibration 

Bump or (4) 

Shock 



4.8 

4.9 

4.10 
4.11 or 
4.12 



12/8/4/2 



mams 
0(1) 
other 
1/1/0/0 



mains 
0(1) 
other 
1/1/0/0 



Container sealing (3) 
Climatic sequence 



4.13 
4.14 



18/12/6/3 



1/1/0/0 



2/1/1/1 



Damp heat , 
steady state 



4.15 



10/8/4/2 



mains 0(1 ) 
other 1/1/0/0 



Temperature rise 
Endurance , current 
Endurance, 
Voltage, 

terminations/case 
Endurance, 
Voltage between 
terminations 



(6) 
(7) 



4.16 or 
4.17.1 

4.17.2 
4.17.3 



10/8/4/2 
5/4/2/1 

5/4/2/1 



mams 
0(1) 
other 
1/1/0/0 



Charge/discharge 



4.18 



6/4/2/1 



0(1) 



Insertion loss 



(3) 



4.5 



4/3/2/1 



1/1/0/0 



(1) If one defective is obtained, all tests of the group shall be repeated on a 

new sample and then no further defectives are permitted. The defective obtained 
in the first sample shall be counted for the total defectives permitted in the 
sixth column. Repetition of tests is permitted in one group only. 
For filters other than mains filters, repetition of tests is not applicable, 
and the permitted defectives in a single sample shall be as stated. 



(IECpagc23) 



10 



IS 13247 (Part 2): 1992 
lEC Pub 939-2 (1988) 



(2) If applicable. 

(3) If required in the detail specification. 

(4) Whichever is required in the detail specification. 

(5) The number of specimens indicated relate to the mass limits as follows: 

< 15 g 

> 15 g and < £50 g 

> 250 g and < 1500 g 

> 1500 g respectively. 

(6) For filters with a mass >15 g only. 

(7) For filters with a mass <15 g only. 



TABLE IC 

Sampling plan 

Electrical shock hazard protection tests only 
Filters constructed from separately qualified components 

(applicable for mains filters only) 



Group 


Test 


Sub- 
clause 
number 
of this 
publi- 
cation 


Number of specimens 
tested per rated 
voltage and for each 
mass group (3) 


Number of permiss- 
ible defectives per 
rated voltage and 
mass group (3) 


Per group 


Total 





Dimensions 
Visual examination 
C3ontinuity 
Voltage proof 
Insulation resistance 
Spares 


4.1 

4.4 
4.2 
4.3 


16/12/6/3 
12/10/6/4 


1 


X 


la 


Robustness of 
terminations 

Resistance to 
soldering heat (2) 


4.6 
4.7 


6/4/2/1 


0(1) 


1/1/0/0 


2 


Damp heat, 
steady state 


4,15 


10/8/4/2 


0(1) 



(1) For filters with a mass < 250 g only: 

If one defective is obtained, ail tests of the group shall be repeated 
on a new sample and then no further defectives are permitted. The defective 
obtained in the first sample shall be counted for the total defectives per- 
mitted in the sixth column. Repetition of tests is permitted in one group only, 

(2) If applicable. 

(3) The number of specimens indicated relate to the mass limits as follows: 

< 15 g 

> 15 g and < 250 g 

> 250 g and < 1500 g 

> 1500 g respectively. 
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TABLE ID 

Sampling plan 

Electrical shock hazard protection tests only 
Filters constructed from unqualified components 

(applicable for mains filters only) 



Group 


Test 




Sub- 


Number of specimens 


Number of permiss- 








clause 


tested per rated 


ible defectives per 








number 


voltage and for each 


rated voltage and 








of this 


mass group (3) 


mass group (3) 








publi- 
cation 














Per group 


Total 




Dimensions 




4.1 










Visual examination 




4.1 











Continuity 
Voltage proof 




4.2 
4.2 


42/32/16/8 


1 






Insulation resistance 


4.3 










Spares 






12/10/6/4 








Robustness of 




4.6 










terminations 












1a 


Resistance to 
soldering heat 


(2) 


4.7 


6/4/2/1 


0(1) 


2/1/0/0 


2 


Damp heat, steady 




4.15 


10/8/4/2 


0(1) 




state 












3 


Temperature rise 


(4) 


4.16 or 








Endurance , current 


(5) 


4.17.1 


10/8/4/2 








Endurance , 














Voltage, 




4.17.2 


5/4/2/1 


0(1) 






terminations/ case 














Endurance , 














Voltage between 




4.17.3 


5/4/2/1 








terminations 












i) 


Charge/discharge 


4.18 


6/4/2/1 


0(1) 



(1) 



For filters with a mass < 250 g only: 

If one defective is obtained, all tests of the group shall be repeated 
on a new sample and then no further defectives are permitted. The defective 
obtained in the first sample shall be counted for the total defectives per- 
mitted in the sixth column. Repetition of tests is permitted in one group only. 
If applicable. 
The number of specimens indicated relate to the mass limits as follows: 

< 15 g 

> 15 g and < 250 g 

> 250 g and < 1500 g 

> 1500 g respectively. 

> 15 g only. 

< 15 g only. 



(2) 
(3) 



(4) For filters with a mass 

(5) For filters with a mass 
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TABLE II Test schedule 



Sub-clause numbers of test and performance requirements refer to Section 
Four: Test and measurement procedures. 



Notes 1 . 

2. - In this table: D = destructive, ND = non destructive. 



Sub-clause number 


D 


Conditions of test 


Number of 


Performance 


and Test 


or 


(see Note 1) 


specimens 


requirements 


(see Note 1) 


ND 




(n) and 
number of 
permissible 
defectives 
(pd) 


(see Note 1) 


Group 


ND 




See 
Tables 






4. 1 Dimensions 






lA to ID 
as appli- 
cable 


See detail 
specification 


Visual exami- 










No visible damage 


nation 












4.4 Continuity 










No open circuit 


4.5 Insertion loss 




Not required for elec- 
trical shock hazard 
protection tests 
Asymmetric insertion 
loss without load 
at 2 frequencies, one 
near each end of ope- 
rating range 






See detail 
specification 


4.2 Voltage proof 




See Table III and detail 
specification for the 
method 






No permanent break- 
down or flashover 


4.3 Insulation 




See detail specifica- 






As in 4.3 


resistance 




tion for the method 


1 


f 




Group 1A 


D 




See 

Tables 






4.6 Robustness of 






lA to ID 




terminations 






as appli- 
cable 




4.7 Resistance to 




See detail specifica- 








soldering heat 




tion for the method 








(if applicable) 




(1A or IB) 
For Method 1A: 
immersion time: 10s un- 
less otherwise speci- 
fied in the detail 
specification 








4.7.2 Final 




Visual examination 






No visible damage 


measurements 




Continuity 

Insertion loss (not 
required for electri- 
cal shock hazard pro- 






No open circuit 
As in 4.5 






tection tests) 


1 
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Sub-clause number 
and Test 
(see Note 1) 



Group IB 



M.8 



U.9 



Solderability 
(if applica- 
ble) 



Rapid change 
of tempera- 
ture 



4. 10 Vibration 



D 
or 
ND 



4.11 Bump (or 

shock, see 
4,12) 



4.12 Shock (or 
bump, see 
4.11) 



4.12.2 Final 

measurements 



Conditions of test 
(see Note 1) 



See detail specifica- 
tion for the method 



Number of 

specimens 

(n) and 

number of 

permissible 

defectives 

(pd) 



See 

Tables 
lA to ID 
as appli- 
cable 



Visual examination 



For mounting method see 
detail specification 
Procedure B4 
Frequency range: 
from ... to ... Hz 
Amplitude: 0.75 mm or 
acceleration 98 m/s^ 
(whichever is the less 
severe) 
Total duration: 6 h 

Visual examination 

For mounting method see 
detail specification 
Number of bumps : ... 
Acceleration: ... m/s^ 
Duration of pulse: 
. . . ms 

Visual examination 

For mounting method see 
detail specification 
Acceleration: ... m/s^ 
Duration of pulse: 
... ms 

Visual examination 

Continuity 

Insertion loss (not 
required for electri- 
cal shock hazard pro- 
tection tests) 



Performance 
requirements 
(see Note 1) 



Good tinning as 
evidenced by free 
flowing of the sol- 
der with wetting of 
the terminations^ or 
solder shall flow 
within 3 s, as 
applicable 

No visible damage 



No visible damage 



No visible damage 



No visible damage 

As in 4.4 
As in 4.5 
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Sub-clause number 
and Test 
(see Note 1) 



Group 1 



4.13 



Container 
sealing (if 
required in 
the detail 
specifica- 
tion) 



4.14 



Climatic 
sequence 

4.14.2 Dry heat 



4.14.3 



Damp heat I 
cyclic, 
Test Db, 
first cycle 



4.14.4 Cold 



4.14.5 Low air pres- 
sure (if re- 
quired in the 
detail speci- 
fication 

4.14.6 Damp heat , 
cyclic, 
Test Db, 
remaining 
cycles 

4.14.7 Final 
measurements 



D 
or 
ND 



Conditions of test 
(see Note 1) 



Test Q 



Temperature : upper 
category temperature 

Duration: 
Mass < 250 g: 2 h 
> 250 g: 16 h 



Temperature: lower 
category temperature 

Duration: 2 h 

Air pressure 8.5 kPa 
(85 mbar) unless other- 
wise stated in detail 
specification 



Number of 

specimens 

(n) and 

number of 

permissible 

defectives 

(pd) 



See 

Tables 
lA to ID 
as appli- 
cable 



Visual examination 

Continuity 

Insertion loss 
as Group 

Voltage proof 
Voltage: 66$ of volta- 
ge applied in Group 

Insulation resistance 



Performance 
requirements 
(see Note 1) 



No leakage 



No permanent break- 
down, flashover, or 
harmful deformation of 
the case or seepage of 
impregnant 



No visible damage 
Legible marking 

As in 4.4 

As in 4.5 



No permanent break- 
down or flashover 



> 50% of values in 4.3 
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Sub-clause number 


D 


Conditions of test 


Number of 


Performance 


and Test 


or 


(see Note 1) 


specimens 


requirements 


(see Note 1) 


ND 




(n) and 
number of 
permissible 
defectives 
(pd) 


(see Note 1) 


Group 2 


D 




- See 
Tables 






4.15 Damp heat, 






lA to ID 




steady state 






as appli- 
cable 




4.15.1 Final 




Visual examination 






No visible damage 


measurements 




Continuity 

Insertion loss as 
Group (not requi- 
red for electrical 
shock hazard protection 
tests) 

Voltage proof 
Voltage: 66% of volta- 
ge applied in Group 0. 
A polarizing voltage 
shall be applied if 
specified in the detail 
specification 






Legible marking 
As in 4.4 
As in 4.5 

No permanent break- 
down or flashover 






Insulation resistance 


f 


>505t of values in 4.3 


Group 3 


D 




See 

Tables 












lA to ID 




4.16 Temperat ur e- 




Duration: until thermal 


as appli- 




rise, (if 




equilibrum has been 


cable 




applicable) 




reached 






' 


4.16.1 Test condi- 




Current: rated current 






- 


tions 




Ambiant temperature: 
rated temperature 








4.16.2 Final 




Final temperature 






To meet the tempera- 


measurements 




of the hot spot 
defined 

Visual examination 






ture requirements of 
the group of insula- 
tion materials used 
for the inductors 
tested and of the 
capacitors incorpo- 
rated 

No visible damage 
Legible marking 


4.17.1 Endurance, 




Duration: 1 000 h 








current test 


/ 


Current: rated current 








(if appli- 












cable) 






1 


f 


' 
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Sub-clause number 
and Test 
(see Note 1) 


D 
or 
ND 


Conditions of test 
(see Note 1) 


Number of 

specimens 

(n) and 

number of 

permissible 

defectives 

(pd) 


Performance 
requirements 
(see Note 1) 


4.17.2 Endurance, 
Voltage, 
termination/ 
case 

4. 17.3 Endurance, 
Voltage 
between ter- 
minations 

4.17.4 Final 
measurements 




Duration: 1 000 h 
Voltage: 1.7 tlaes 

rated voltage 

Duration: 1 000 h 
Voltage: 1.25 times 

rated voltage 

Visual examination 

Continuity 

Insertion loss as 
Group (not required 
for electrical shock 
hazard protection 
tests) 

Voltage proof: 

66$ of voltage applied 

in Group 

Insulation resistance 


t 


1 


No visible damage 
Legible marking 

As in 4.4 

As in 4.5 

No permanent break- 
down or flashover 

>505l of values in 4.3 


Group 4 


D 


Only if metallized film 
or metallized paper 
capacitors are used in 
the filter 


See 
Tables 
lA to ID 
as appli- 
cable 


As in 4.18.3 


4.18 Charge and 
discharge 


Group 5 


ND 


The detail specifica- 
tion shall specify the 
test methods 


See 


The detail specifi- 
cation shall specify 
requirements 


4.5 Insertion 

loss (if re- 
quired in the 
detail speci- 
fication) 


Tables 
lA to 
as ap( 
cable 


ID 
)li- 



3.5 Quality Conformance Inspection 
(To be completed later). 
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SECTION FOUR - TEST AND MEASUREMENT PROCEDURES 

This section supplements the information given in lEC Publication 939-1, 
Section Four. 

4 Test and measurement procedures 

4. 1 Visual examination and check of dimensions 
See lEC Publication 939-1, Sub-clause 4.4. 

4.2 Voltage proof 

Sub-clause 4.6 of lEC Publication 939-1 with the following details: 

(a) The test voltage to be applied to mains filters is given in 

Table III below. For other filters the test voltage shall be speci- 
fied in the detail specification. 

TABLE III 





Measuring points 


Filters 
for 


Test A 

between terminations 


Test B or C 
internal or external 
insulation 


Alternating 
c'jrrent 
Ur<125 V 


4.3 Ur (d.c.) 

(1) 


900 V (a.c.) 


Alternating 
current 
Ur >125 V 


4.3 Ur (d.c.) 


2 Ur + 1 500 V (a.c.) 

with a minifflum of 
2 000 V (a.c.) 


Direct 
current 
0r<125 V 


3 Ur (d.c.) 
(1) 


2 Ur + 1 500 V (d.c.) 


Direct 
current 
Ur >125 V 


3 Ur (d.c.) 


2 Ur + 1 500 V (d.c.) 



(1) Not applicable for filters of rated voltage less than 50 V. 

Note. -If the filter contains U or Y capacitors connected between termina- 
tions and case or between terminations and earth termination then, 
instead of the voltage for tests B or C, the appropriate U or Y 
voltage given in Table V Test A of IBC Publication 384-14 shall be 
used. 

For explanation of Tests A, B or C see lEC Publication 939- 1,, 
Table III. 

(b) The method of applying the test voltage for Test C may be any 
of the methods specified in lEC Publication 939-1, Sub-clause 
4.6.2.3. In case of doubt the foil .method is to be used. 
(EC page 39) 18 
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(c) For Qualification approval tests the full test voltage shall be 
applied for 1 min. 

(d) For d.c. tests the charge and discharge current shall not 
exceed 0.05 A. 

(e) For d.c. tests the time constant Ri*Cx shall not exceed 
Is, where C^ is the total capacitance across the terminals 
to which the test voltage is applied. 

(f) For qualification approval a.c. tests the voltage shall be 
supplied from a transformer. The voltage shall be raised 
from near zero to the test voltage at a rate not faster than 

150 V/s. The test time shall begin at the moment the test voltage 
is reached. For quality conformance tests the detail specification 
may require the full test voltage to be applied directly. 

Notes 1. -Attention is drawn to the fact that repetition of the voltage 
proof test may damage the filter. 

2. -Attention is drawn to the fact that for some tests it may 
be necessary for the detail specification to prescribe that 
resistors or varistors should be disconnected. 



4.3 



Insulation resistance 



Sub-clause 4.5 of lEC Publication 939-1 with the following details: 

(a) The measuring voltage shall be as prescribed in lEC Publication 
939-1, Sub-clause 4.5.2. 

(b) The method of applying the test voltage for Test C may be 
any of the methods specified in lEC Publication 939-1, 
Sub-clauses 4.5.2.1, 4.5.2.2 and 4.5.2.3. In case of doubt the 
foil method of Sub-clause 4.5.2.1 is to be used. 

(c) The minimum value of insulation resistance shall neither be less 
than specified in Tabel IV for filters with a single capacitor nor 
less than this value divided by the number of capacitors connected 
in parallel for filters employing more than one capacitor. 

TABLE IV 



Climatic 
category 


Test A 


Tests 
B or C 

R in Mn 


when 00.33 M? 
RC in seconds 


when C<0.33 pF 
R in MI2 


-/-/56 


4 000 


12 000 


12 000 


-/-/21 

and 
-/-/10 


2 000 


6 000 


6 000 



Note. -If the filter contains U or Y capacitors connected between ter- 
minations and case, the appropriate limit for U or Y capacitors 
from Table VI of lEC Publication 384-14 shall be used instead 
of the limit for Tests B or C. 

Continuity 

Using a d.c. ohmmeter with an applied voltage of less than 10 V, the 

electrical continuity shall be checked between all pairs of terminals 

where the circuit diagram indicates there should be continuity. No open 

circuit shall be found. ^-- ... 
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4^5 Insertion loss 

Sub-clause U.7 of lEC Publication 939-1 with the following details: 

The detail specification shall specify the method to be used, the load 
current if any and the terminating impedances. 

After conditioning, where the initial value was < 100 dB, the measured 
value shall be within ± 6 dB of the initial value; and where the initial 
value was > 100 dB the measured value shall be > 9^ dJB unless tighter 
limits are specified in the detail specification. 

4.6 Robustness of terminations 

See lEC Publication 939-1 , Sub-clause 4.8. 

4.7 Resistance to soldering heat 

Sub-clause 4.9 of lEC Publication 939-1 with the following details: 

Not applicable to filters with insulated leads with insulation length 
greater 10 mm or with snap-on terminations. 

4.7.1 Conditions 

No pre-drying. 

4.7.2 Final inspection, measurements and requirements 

The filters shall be visually examined and measured and shall meet the 
requirements given in Table II. 

4.8 Solderability 

oub-clause 4.10 of lEC Publication 939-1 with the following details: 

4.8.1 When the solder globule method is used the soldering time shall be 
less than 3 s. 

4.8.2 The requirements are given in Table II. 

4.9 Rapid change of temperature 

Sub-clause 4.11 of lEC Publication 939-1 with the following details: 

4.9.1 Number of cycles: 5. 

Duration of exposure at the temperature limits: 30 min for mass < 250 g 

3 b for mass > 250 g 

4.10 Vibration 

Sub-clause 4.12 of lEC Publication 939-1 with the following 
details: 

4.10.1 Procedure B4 and one of the following severities of test Fc, as 
specified in the detail specification. 

Displacement or acbeleration, whichever is the lower acceleration, 
as specified in the table 



Mass 
group 


Amplitude or acceleration 

(whichever is the lower 

acceleration) 


>50 g 


0.35 mm or 49 m/s^ (5 g) 


<50 g 


0.75 mm or 98 m/s^ (10 g) 
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over one of the following frequency ranges: 10 Hz to 55 Hz, 

10 Hz to 500 Hz, 10 Hz to 2 000 Hz. The total duration shall be 3 x 2 h. 

The detail specification shall specify the frequency range and shall 
also prescribe the mounting method to be used. 

4.10.2 Final inspection and requirements 

The filters shall be visually examined and shall meet the requirements 
in Table II. 

4.11 Bump 

Sub-olause 4.13 of lEC Publication 939-1 with the following details: 

4.11.1 The detail specification shall state whether the bump or the shock 
test applies. 

The detail specification shall state which of the following severities 

applies: 

Total number of bumps: 1 000 or 4 000 

Acceleration: 390 m/s2(40 g) | or f 98 m/s^do g) 

Pulse duration: 6 ms J | 16 ms 

The detail specification shall also prescribe the mounting method to 
be used. 

4.11.2 Final inspection and requirements 

The filters shall be visually examined and shall meet the requirements 
given in Table II. 

4.12 Shock 

Sub-clause 4.14 of lEC Publication 939-1 with the following details: 
The detail specification shall state whether the bump or the shock 
test applies. 

4.12.1 The detail specification shall state which of the following 
preferred severities applies: 
Pulse shape: half-sine 



Peak acceleration 
(in/s2 (g)) 


Corresponding duration 
of the pulse 
(ms)- 


294 (30) 
U90 (50> 
981 (100) 


18 

11 

6 



The detail specification shall also prescribe the mounting method to be 
used. 

4.12.2 Final inspection, measurements and requirements 

The filters shall be visually examined and measured and shall meet the 
requirements in Table II. * 



4.13 Container sealing 

See lEC Publication 939-1, Sub-clause 4.15. 
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4.14 Climatic sequence 

Sub-clause 4.16 of lEC Publication 939-1 with the following details: 

4.14.1 Initial measurements 
Not required. 

4.14.2 Dry heat 

No measurements are required at the upper category temperature, 

4.14.3 Damp heat, cyclic, Test Db, first cycle 

See lEC Publication 939-1, Sub-clause 4. 16.3* 

4.14.4 Cold 

No measurements are required at the lower category temperature. 

4.14.5 Low air pressure 

Sub-clause 4.16.5 of lEC Publication 939-1 with the following details: 

If required in the detail specification, the test shall be made at a 
temperature of 15 'C to 35 *C and a pressure of 8.5 kPa (85 mbar), unless 
otherwise stated in the detail specification. The duration of the 
tests shall be 1 h. 

During and after the test there shall be no evidence of permanent 
breakdown, flashover, or harmful deformation of the case. 

4.14.6 Damp heat, cyclic, Test Db, remaining cycles 
See lEC Publication 939-1, Sub-clause 4.16.6. 

4.14.7 Final inspection, measurements and requirements 

After recovery, the filters shall be visually examined and measured and 
shall meet the requirements given in Table II. 

4.15 Damp heat, steady state 

Sub-clause 4.17 of lEC Publication 939-1 with the following details: 

4.15.1 Final inspection, measurements and requirements 

After recovery, the filters shall be visually excunined and measured and 
shall meet the requirements in Table II. 

4.16 Temperature rise (Applies only to filters with a mass > 15 g) 

See lEC Publication 939-1, Sub-clause 4.18 with the following details: 
4.16.1 Test conditions 

The rated a.c. current or d.c. current equal to the r.m.s. v^lue of the 
rated a.c. current shall be applied. 

(lEC page 47k 
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4.16.2 Final measurements 



After thermal equilibrium has been reached the temperature of the 
filter element(s) shall be defined by evaluating the change of 
resistance of the winding of the inductor of the filter. 

The temperature of a winding (62) at the end of a test period shall be 
calculated from its measured resistance (R2) at the temperature 02 ^nd 
its measured resistance (K^) at some other temperature (9^) using the 
formula: 

Rp 
So = -1 (235 + 61) - 235 for copper 

Rl 

R2 
02 a _ (225 + 81) - 225 for aluminium 

R1 

where d^ and 62 are expressed in degrees Celcius. 

The resistance (R^) is generally the cold resistance measured at the 
beginning of the test. The resistance (R2) is measured either after 
switching off the supply, or without interruption of the supply by 
means of the superposition method, which consists of injecting into the 
winding a d.c. measuring current of low value superposed on the load 
current. (The use of superposed d.c current for the measurement of the 
resistances of a.c. machines is described in lEC Publication 279)* 

This test has to verify whether the temperature of the hot spot of the 
filter under rated working conditions meets the temperature require- 
ments of the group of insulating materials used for the inductor 
according lEC Publication 85 and the capacitors incorporated. 

The class of insulating materials used according to lEC Publication 85 
shall be stated in the detail specification or given with the complete 
marking information of the filter. 

The requirements of Table II shall be met. 

4.17 Endurance (Applies only to filters with a mass < 15 g) 

See lEC Publication 939-1 , Sub-clause 4.19 with the following 
details: 

4.17.1 Test conditions-current test 

After the chsunber has been stabilised at the rated temperature, the 
rated current shall be passed through the filters. The maximum case 
temperature of one of the filters shall be measured after equilibrium 
has been reached, and shall not exceed the upper category temperature. 

After 1 000 h the filters shall be allowed to cool to room temperature, 
and shall then meet the requirements of Sub-clause 4.6.4. 

Note. -A fuse or other device of suitable sensitivity may be connected 
in the filter supply circuit to indicate if failure occurs. 
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U.17.2 Test conditions ^ voltage test, terminations/case 

The filters shall be submitted to an endurance test of 1 000 h at 
the upper category temperature at a voltage of 1,7 Ur, which shall 
be connected between the windings connected together and the case 
and earth terminal connected together. For a.c, rated filters once 
in every hour the voltage shall be increased to 1 000 V r.m.s. for 
0.1 s. This higher voltage shall be applied through a resistor of 
220 « '± 10*. 

For d.c. filters the voltage shall be applied through a resistor 
whose value is approximately ^^ per applied volt. 

The test circuit should be designed so that voltage peaks are 
avoided . 

The filters shall then be allowed to cool to room temperature and shall 
meet the requirements of Sub-clause 4.17.4, 

4.17.3 Test conditions - voltage test between terminations 

For filters with multi-section capacitors, all the X-capacitor-sections 
shall be tested in parallel, if necessary by shorting out any U or 
Y-sections. 

Filters containing capacitors of Class XI shall, prior to the endurance 
test; be submitted to a pulse test with a 1.2/50 ps full wave according 
to lEC Publication 60 (an example of a suitable test circuit is given in 
Appendix C). The shape of the pulse shall be adjusted by means of resis- 
tor Re with the capacitor under test connected. When capacitors with 
selfhealing properties are to be tested, Rg shall be adjusted using a 
capacitor without self-healing properties having the same capacitance 
value as the capacitor under test. Three pulses, approximately one per 
second, with a peak voltage of Up shall be applied: 

For C < 0.33 hF Up = 4 

For C > 0.33 mF Up = 4e(0-33 - C) 

where Up is in kV and C in pF. 

The filters shall then be submitted to an endurance test of 1 000 h at 
upper category temperature at a voltage of 1.25 Up, which shall be 
connected between the line terminals, or in the case of a single- 
phase filter between line and neutral. For a.c. rated filters once 
in every hour the voltage shall be increased to 1 000 V r.m.s. for 
0.1 s. This higher voltage shall be applied through a resistor of 
220 J2 ± 10%. A suitable circuit is shown in Appendix A. 

For d.c. filters the voltage shall be applied through a resistor whose 
value is approximately 10 per applied volt. 
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The test circuit should be so designed that voltage peaks are avoided. 

The filters shall then be allowed to cool to room temperature and shall 
meet the requirements of Sub-clause 4.17.^. 

4.17.4 Final inspection, measurements and requirements 

After recovery, the filters shall be visually examined and measured and 
shall meet the requirements of Table II. 

4.18 Charge and discharge 

This test applies only to filters which contain metallized film or 
metallized paper capacitors as Class X capacitors connected between 
line terminations or between line and neutral terminations. 

The corresponding input and output terminations of the filter shall be 
connected together, thus shorting out any internal inductors. The 
filter shall then be tested as a capacitor as follows: 

4.18.1 Initial measurements 

The capacitance shall be measured in accordance with Sub-clause 11.2 
of lEC Publication 384-14. 

The tangent of loss angle shall be measured according to Clause 4.8 
of lEC Publication 384-1 with the following details: 

Capacitance: < 1 pF Capacitance: > 1 pF 

Frequency: 10 kHz Frequency: 1 kHz 

Voltage: 1 V r.m.s. max. Peak voltage: < 351 of rated voltage 

Inaccuracy: < 0.001 Inaccuracy: < 0.001 

(absolute value) (absolute value) 

4.18.2 The capacitors shall be subjected to 10 000 cycles of charge and 
discharge at the rate of approximately one operation per second. 

Each cycle shall consist of charging and discharging the capacitor. 

For a.c. rated capacitors the test voltage shall be \l 2 .Ur and 
for d.c. rated capacitors the test voltage shall be Up. 

Each capacitor shall be individually discharged through a resistor 
of such a value that the maximum voltage gradient shall be 
100 V/jas. 

A suitable circuit is given in Appendix B. 
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4.18.3 



Final measurements and requirements 



The capacitors shall be measured and shall meet the requirements in 
Table V. 

TABLE V 



Measurement 


Measuring method 


Requirements 


Capacitance 


IEC Publication 384-14, 
Sub-clause 11 ,2 


The difference between the 
capacitance measured finally 
and in Sub-clause 4.18.1 
shall not exceed 10% 


tan 5 for 
C < 1 mF 
f = 10 kHz 


Sub-clause 4.18.1 


The increase of tan 6 with 
respect to tan 6 measured in 
Sub-clause 4.18.1 shall not 
exceed 80.10-^ 


tan 5 for 
C > 1 pF 
f = 1 kHz 


Sub-clause 4.18.1 


The increase of tan 6 with 
respect to tan 6 measured in 
Sub-clause 4.18.1 shall not 
exceed 50. 10"^ 


Insulation 
resistance 


Sub-clause 4.3 


Insulation resistance shall 
be minimum 50% of the 
applicable values of Table IV 
of Sub-clause 4.3. 
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Appendix A 



Example of a circuit for the voltage 
endurance tests for a.c. filters 



The tests described in Sub-clauses 
4.17.2 and 4.17.3 may be carried out 
with one of the following circuits: 



1000 >^ 




O Common 



Fig. 1 Filters with X - capacitors 



220 Ohm 



D 



220 Ohm 



V 



Filter 1 



Filter 2 



lOOOV 

— o 



17 Ui 



% 



Filter n 



-O Coofnon 



Fig. 2 Filters with Y - capacitors 
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Appendix B 



Example of a suitable circuit for 
ch5u?ge and discharge test 

The test prescribed in Sub-clause 4.18 
may be carried out with the following 
circuit: 



( 


J— ;\ 


1 1 


J 


1 


° L. r- 

essai 
test 


^ 




**■ 


U 


^ 


k > 


k. 


— f 



^test = capacitors of filter under 

test. 
R-l = current limiting resistor 

(discharge). 
R2 = current limiting resistor 

(charge). 
S = switching device. 
U = test voltage (Up for d.c. 

filters, ^.Ur for a.c. 

filters). 



1,2 = terminations for oscilloscope 
connections to observe the 
maximum voltage gradients. 
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Appendix C 



Example of a suitable circuit for 

the pulse test 



11 fi 



r— CZD-rI=>-0 O- 







•st 



I 



Mesuring or recording 
device 75 5L 



■,^ 




l^t^O Xi 



20 fl 



~\ 



Voltage divider 



Rl 






charging resistor 
3 X 7.5^ , 5A, very low induc- 
tance. 

discharging resistor 
... 10012 , 10A, very low in- 
ductance . 

charging capacitor 
12 i 0.125 pF = 1.5 fiF. 
loading capacitor 
8 X 2.96 fiF in series = 0.37 pF. 
filter capacitor (s) under test. 

spark gap, sphere diameter 
62.5 lom. 



29 



(IECpagc58) 



Boreau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to 
promote harmonious development of the activities of standardization, marking and quality 
certification of goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced 
in any form without the prior permission in writing of BIS. This does not preclude the free use, 
in the course of implementing the standard, of necessary details, such as symbols and sizes, type 
or grade designations. Enquiries relating to copyright be addressed to the Director 
( Publications ), BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if 
any, are issued from time to time. Users of Indian Standards should ascertain that they are in 
possession of the latest amendments or edition. Comments on this Indian Standard may be 
sent to BIS giving the following reference: 

Doc : No. LTD 22 { 1520) 



Amendments Issued Since Publication 



Amend No. 



Date of Issue 



Text AfiFected 



BUREAU OF INDIAN STANDARDS 

Headquarters | 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110002 
Telephones : 331 01 31, 331 13 75 



Telegrams ; Manaksanstha 
( Common to all Offices ) 



Regional Offices ; 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg 
NEW DELHI 110002 

Eastern : 1/14 C. L T. Scheme VII M, V. I. P. Road, Maniktola 
CALCUTTA 700054 

Northern : SCO 445-446, Sector 35-C, CHANDIGARH 160036 

Southern : C. I. T. Campus, IV Cross Road, MADRAS 600113 

Western : Manakalaya, E9 MIDC, Marol, Andheri ( East ) 
BOMBAY 400093 



Telephone 

(311 01 31 
(331 13 75 

37 86 62 

53 38 43 

235 02 16 

6 32 92 95 



Branches : AHMADABAD, BANGALORE, BHOPAL, BHUBANESHWAR, COIMBATORE, 
FARIDABAD, GHAZIABAD, GUWAHATI, HYDERABAD, JAIPUR, KANPUR, 
PATNA, THIRUVANANTHAPURAM. 



Printed at Printwell Printers, Aligarh, India 



